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Electroaerodynamic thrusters can propel by utilizing ionic wind generated with corona discharges, which have multi-scale
nature both in spatial temporal directions, hence it is difficult and challenging to simulate. The method of characteristics is a
kind of space-marching method to simulate such the discharge and characterized with lower computational costs compared with
that of time-marching methods. So far, the method is only formulated under models excluding effects of electrons, and one of
the biggest deficits is that it is impossible to determine corona onset voltage, hence current voltage characteristics, in closed
form. To overcome the deficits, the method based on one-fluid models was extended with adopting a multi-fluid model in which
the effects of electrons, hence Townsend mechanism are considered. The consideration of Townsend mechanism in the novel
method enables self-consistent discharge simulation with holding the advantages of the space-marching method. The results
obtained with the extended method showed good agreements with the results obtained with experiments and with a one-fluid

model in which the effects of electrons are neglected.
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